This study was designed to monitor the ambient air pollution in several sites within Baghdad City of Iraq. The readings started from May 2016 to April 2017. The highest concentration of sulfur dioxide (SO 2 ) was 2.28 ppmm -3 while nitrogen dioxide (NO 2 ) was 3.68 ppmm -3 and suspended particulate matter was 585.1 μgm -3 . This study also included estimating the value of the air pollution tolerance index (APTI) for four plant's species Olea europaea L., Ziziphus spina-Christi (L.) Desf, Albizia lebbeck(L.) Benth. and Eucalyptus camaldulensis Dehnh. Were cultivated on the road sides. The study includes four biochemical parameters, total chlorophyll content, ascorbic acid content, pH and relative water content of plant leaves. The results show that combining variety of these parameters give more certain results than those of single parameter. These four estimated parameters have positive correlation with each other and with the values of the air pollution tolerance index in all plants studied.
Introduction:
Plants are very important in maintaining ecological balance by creating a healthy and clean environment for human life. They are the major centers of oxygen in the respiratory system of the globe. They constantly supply us with huge amounts of free oxygen (1) . The regional damage of the air pollution problem in local plant species is one of the major environmental issues. The climatic conditions, physiological and chemical properties of air pollutants and their duration in the atmosphere have a significant impact on the life of surrounding plants and animals (2) . When plants are exposed to air pollutants. Most of them show physiological changes before visible leaves damage (3) . The physiological parameters were used such as the concentration of ascorbic acid (4) , the concentration of the total chlorophyll content of the leaves (5), the pH of the plant extract (6) , and the relative water content of the leaves (7) .
These parameters do not give a clear picture of the effect of air pollution in the plant when used alone, where it was noted that it gives conflicting 1, 2 Department of Biology, Collage of Science for Women, University of Baghdad, Baghdad, Iraq. 3 Environmental Research Center, University of Technology, Baghdad, Iraq. * Corresponding author: Israa_slater@yahoo.com results for the same species of plants, as in the plant Ailanthus altissima, described as a sensitive plant for air pollution depending on one of those parameter (8) , while it was describing as a tolerant plant in another study based on another parameter (9) . Therefore, the equation of the four parameters were designed to determine the response of the different plants to the environmental stress resulting from air pollution. This equation was defined as the air pollution tolerance index (APTI) (10, 11) . This index was used by environment's and plant's scientists to identify the most resist species against air pollution (12) , as well as the arrangement of plant species according to the value of this index (13).
Materials and Methods:
Air pollutants were measured and plant's samples were collected for four sites in Baghdad City are Karda city, Al-Sader city, Al-Shula city and Mansour city as well as the control site (Baghdad tourist island), during one year from May 2016 to April 2017. The air pollutants were measured by using specialized electronic devices GFG -Quality control G460MICROTECTOR II Germany for gaseous pollutants (SO 2 and NO 2 ) and Particle mass counter Met One Instrument. USA for particulate pollutants. The plant samples included Olea europaea L., Ziziphus spina-Christi (L.) Desf, Albizia lebbeck (L.) Benth. and Eucalyptus camaldulensis Dehnh , were selected due to their abundance and dispersal in all study sites in Baghdad City and also exposed to air pollutants continually. The plant tolerance degree to air pollutants was determined by calculating the values of plant physiological parameters. The content of ascorbic acid was measured by (14) and chlorophyll content (15) and pH by (16) and relative water content according to (17) in the plant's species leaves under study. The value of the air pollution tolerance index for each plant species was calculated by using the formula: APTI = [A (T+P) + R] /10, Where, A = Ascorbic acid (mg/100g dry wt.), T = Total Chlorophyll content (mg/g dry wt.), P = pH of leaf extract and R = Relative Water Content of leaf tissue (%) (13) . Table (2) shows the vibration and distribution of four biochemical and physiological parameters values calculated during this study : total chlorophyll content, ascorbic acid content, pH and relative water content of plant leaves of the studied species at the four pollution sites and control sites . Table 3 explains the average of biochemical and physiological parameters concentration, total chlorophyll content recorded the highest value in A. lebbeck 0.248±0.019 mg/g followed by Z. spinaChristi, 0.237±0.034 mg/g followed by E. camaldulensis 0.229±0.033 mg/g and then O. europaea 0.104±0.015 mg/g in polluted sites. While the total chlorophyll content in the same species in the control site was 0.192 ± 0.067, 0.188 ± 0.059, 0.175 ± 0.042 and 0.048 ± 0.025 mg/g in Z. Table 4 shows the significant relationship degree among all biochemical parameters and APTI of all plant species studied. Where these four parameters had positive correlation with each other and with the values of the air pollution tolerance index. Table   2 . Where: Tchl = total chlorophyll . A.A = ascorbic acid, RWC = relative water content, APTI = air pollution tolerance index, P = polluted sites, C = control site . 
Results:

Discussion:
Sulfur dioxide is a major air pollutant emitted from various natural or industrial sources. The annual global emission rate of this gas in the air is estimated at 114 million metric tons. Industrial sources contribute about 90% (18) . This may support the current research results. The contaminated sites recorded a high concentration of this gas 2.28 ppmm -3 compared with the control site 0.05 ppmm -3 . Nitrogen dioxide is also a highly polluting gas to the air, due to vibration of its natural and industrial emissions sources. The annual global emission rate of active nitrogen oxides in the air is estimated at 230 million metric tons. Industrial sources contribute about 60% (18, 19) . This may give evidence to exceed the nitrogen concentration value 3.68 ppmm -3 in polluted sites, the value of the control site is 0.07 ppmm -3 . The suspended particulate matter in the air is one of the most dangerous air pollutants due to the health and environmental problems caused by the diversity of natural and industrial sources as well as the diversity of nature and size (20) . This was observed in the current research results, the highest average value of particulate was 585.1 μgm -3 in the contaminated sites, exceeding the control site value of 235μgm -3 . The increase in the average of air pollutants during the spring months may lead to an increase in population activity during this period, leading to an increase in the traffic density of the vehicles in the Baghdad City, which is accompanied by high emission levels for the exhausts as well as the presence of other constant pollution sources in those sites Plants in urban environments have become very important because of their effective role in improving local and regional air quality (21) through the absorption and filtration of gaseous and particulate pollutants (22) , as well as storing large quantities of pollutants, (23) . Therefore, the regional air pollution damage in the local plant environment has become one of the major environmental issues. Trees are the largest and most affected by air pollutants due to their constant nature (24) .
The plant's tolerability varies from one species to another, and it can be estimated at biochemical and physiological levels based on four parameters adopted in many studies (25, 26, 27) . These parameters are the total chlorophyll content, ascorbic acid content, the pH values and the relative water content of plant leaves. It was found that different air pollutants directly and indirectly affect the overall metabolic activities within the plant before the appearance of its morphological impacts (28) . Observed from the current research results in Table( 3), all plant species studied in contaminated sites recorded high values for the four parameters compared with the samples taken from the control site, and it is possible to describe the degree and kind of tolerance of these plants based on these four parameters. The chlorophyll pigment is the essential light receptors in the photosynthesis activity, so the evaluation of its content within plant leaves is an important tool for assessing the degree and kind of effect of air pollutants in plants because it plays an important role in the overall metabolic activities within plants (29) . The leaf chlorophyll content values have been widely adopted as evidence of contamination (30) in their study of the effect of air pollution on some biochemical traits in nineteen plant species such as Acalypha indica, Euphorbia hirta, Ficus reliogiosa, and others, in Hyderabad, the total chlorophyll content varied by plant species and the degree of the area contamination. Thus, plants that possess high chlorophyll value are described as air pollution tolerant.
Ascorbic acid in the plant is a natural antioxidant and plays an important and significant role in the plant's tolerance to air pollution by activating many of the protective physiological mechanisms in plants. Conklin (31) observed through their study the relationship between foliage damage and antioxidant change in red and Norway spruce when exposed to acidic mists that ascorbic acid is available in many parts of the plant, especially in the leaves and participate in the chloroplast and cell wall protection, and also observe its role in the photosynthesis activity, especially the carbon dioxide fixation as well as cellular division (32) , it was observed through the present study results that all species recorded high ascorbic acid content values in polluted sites compared with control site. This agrees with Agarwal et al. (33) who studied the effect of sulfur dioxide in the content of ascorbic acid in some agricultural crops. The high content of ascorbic acid in plant leaves gives an indication of their resistance to sulfur dioxide, so the high levels of ascorbic acid content are an indicator of their tolerant against air pollution.
The results of this study indicate that pH values tend to be acidic, ranging from (5.25 -6.55); this may be due to the presence of high concentration of SO 2 and NO 2 gases in the ambient air.This result agrees with (34) , through their study of automobile exhausts contamination effects in Shorea robusta and Malotus phillipensis plants in Asarori, Dehradum, so the pH value was a vital biochemical indicator of air pollution (27, 11) found through their study of analyzing the cost effectiveness of Santiago, Chile's policy of using urban forests to improve air quality that pH of the plant extract is accompanied with high conversion efficiency of hexose sugar to ascorbic acid and this agrees with the results of the current study as shown in Table (4) that the pH value is linked with the ascorbic acid values by positive correlation in all plants.
The plant body water content plays a role in maintaining its physiological balance under the air pollution pressure and the high water content gives evidence for plant pollution tolerance (35) . Therefore, the relative water content of plant leaves is a suitable parameter for describing the plant water state because it is one of the external pressure physiological responses, especially with the high plant transpiration rate. High water contains an indicator of drought-resistant plants (36) , depending on this explanation can be considered plants species in the current study are air pollution tolerance species because they recorded high values for relative water content ranged from (75.80 -84.90%).
It is noted that when depend on a single parameter, it does not give enough description of the plant's air pollution tolerability. So when we depend on the ascorbic acid plant content, A. lebbeck in the current study can be described as a tolerant plant because it recorded a high value of 97.46 mg /100g and O. europaea plant as sensitive because it recorded value 3.45 mg /100 g, while the relative water content values of the current study all plants can be described tolerant plants because they recorded high and closure values. This was also reported by Racchi, Mickler et al. (8, 37) , when they studied Ailanthus altissima, they found that depending on one physiological parameter alone gives conflicting results for the same species; therefore, the using of all parameters gave a more accurate description of the degree and type of the plant's tolerability against air pollution. Therefore, the value of the air pollution tolerance index was used to describe many plants in several studies (30, 12, 16) , Air Pollution Tolerance Index plays significant role to determine resistivity and susceptibility of plant species. Based on the APTI values the plants were conveniently grouped as follows: <1 Very sensitive, 1 to 16 Sensitive, 17 to 29 Intermediate, 30 to 100 Tolerant (38) . We note from all the above that plants alter their physiological pathways when exposed with the air pollution problem. This agrees with Mandal (39) through their studying of physiological changes in certain test plants under automobile exhaust pollution.
Conclusion:
Possible conclusion from this study that plants have a high air pollution tolerance index value are described as tolerant species and thus they are huge sinks for pollutants and can be used in the build of greenbelt to remove or mitigate the air pollutants, while the plants that have low air pollution tolerance index values are described as sensitive species and used as bioindicators for air pollution monitoring.
